Adenosine 3',5'-cyclic monophosphate/vanadate-sensitive phosphorylation of DARPP-32- and inhibitor-1-immunoreactive proteins.
Among the cellular actions of vanadate ions are several that have the potential to be of significance in the regulation of protein phosphorylation. The effects of vanadate on adenosine 3',5' cyclic monophosphate (cAMP)-dependent and independent, alkali-resistant protein phosphorylation in a synaptosomal preparation from rat cortex were examined in this study. Three major vanadate-stimulated, cAMP-independent phosphoproteins (58-, 50-, and 39-kDa) and two cAMP-dependent species (37- and 32-kDa) were detectable. The potentiation between vanadate and cAMP in stimulating the phosphorylation of the latter two proteins is in contrast to the nonadditive combined effect of both on the phosphorylation of other synaptosomal proteins. The two cAMP-dependent, 32P-labeled proteins possess identical or very similar physicochemical properties to two previously cited neuronal phosphoproteins, namely, dopamine- and adenosine 3',5'-monophosphate-regulated phosphoprotein-32 (DARPP-32) and inhibitor-1 (I-1). Such properties include phosphorylation by cAMP-dependent protein kinase, the presence of an alkali-resistant phosphothreonine residue, comigration on two-dimensional gel electrophoresis, dephosphorylation by type-2B protein phosphatase, and crossreactivity with specific antibodies. Costimulation by cAMP and vanadate of phosphorylation of the latter two proteins on threonine residues, at concentrations of vanadate consistent with the regulation of protein tyrosine phosphatase activity, indicates a unique interaction between these two regulators of protein phosphorylation at the nerve terminus.